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(54) CONTROLLER OF DIRECT INJECTION SPARK IGNITION TYPE ENGINE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To establish a proper 
torque correction when changing-over from the 
homogeneous combustion to stratified combustion or 
vice versa is practicable. 

SOLUTION: In the case where an engine control device 
is equipped with a combusting system changeover 
means capable of changing over between a 
homogeneous combustion and stratified combustion, a 
torque correction is made in conformity to a torque 
correcting request from a torque correction requesting 
means originating from a shift, air-conditioner being 
turned on, fuel cut recovery, etc., in such a way through 
correction of the ignition timing (or ignition timing plus 
air-fuel ratio) at the time of homogeneous combustion 
and through correction of the air-fuel ratio at the time 
of stratified combustion. 
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nmt^m^t ^mit bx v ;u i^miE^n fc©-c* 
tf^ 4)©-c*-2> c i*#mi-r -sis^js 1 ^mmA © 
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[0 0 1 6] m*iJXP .y hJl/^4«. a^hd-^Pax 

» ^ieSWW T ^ J: ^ > mES^©»4«*f^ ( > lO 
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[0 02 1 ] imi<Dm&m'in\<omim<j:>-px:i-=f- 

h»S3~H5(c^3n€.. 03»F>>Ue'1«iES?ll 

^;u-5^>-c*0. SlSt>'^•J^x^t-^REF^c|3I»iu-c3l 
ffSn^S (REF- J OB) . S 1-CB. ^ii. xr:^ 

>0N. jgsw*? h y i'tciaa-r* Vfi^miE 

(±tMS*) -r^ct)-^. hJbi'ffliES:}? 

xTn>ONB#«h;l'i7titt)S5}c. Mi^/7-:.h'J* 
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AD* 10 0% (ffliE&L) CC|?Ur. ;*;l/-^>€r*^ 

[0056] msfgmom^it. s 4 o -sjii*^, 

XlffliESTQRET= OtCL/T. *;U-?->*i^T-r 
-So C©ti^. h-»l'i^lfIE*.^.::A:^5-P i PERAD«S 

3 5' rcDSi#iiiic$t}#§ns. ^<Dt^(D!^.iKmmmw 

;l'-9^>»04{C<fci3. j8S*4'e*f«llff^l'-5'>«a9 

[ 0 0 5 7 ] s 1 5 itm4<ommm(D!;t^w<&Bm^nki, 

[0 0 5 8] CIR5<DSIIfi09) »5©||JSP9-C{*. h;U 
i'ffliEfiS»Riyfj^.?4«*fS?ll»«0 1 1 {C ct 13 , .=S;;c 

B#fflvii#«04 (mmm^) «cj:off^. sir». ^ 

[0059] S 2 -C», h ;Ui?ffliES*(Cj(*l£3 HX. 

h;i'i'iiiEfip I PER (ioo±a%) ^mwri>. 

CC-Vit. P I PER= 1 0 0%AlMiE)&:b. PIPE 

R>ioo%i)i\-}v^mmm^. piper<ioo% 
[0060] f^^fmoym-^it. s 4 1 'Njt*. hjbi' 

liiESP I PER*,.^;'cB#S9*iiEa:TQRETtC^J^-r 
2,, =fe;cB#»ijiIEaTQRETW. aftffliEOJS^fCiE 
©fil. ii^tliE©«'&K<[©fiii^?). -ei/r. S4 2 
■C^aJ:bltiEaA</>= 1 (MiE^dCL') (COT> 8 4 5- 
S 4 7 -^mts, fiE® j^i^©Ji^«. S 4 3 ^m^. h )V 

fmsEMP IP ERi^mtmiEmA<i>ic^m-i>o 

or. S4 4r*Jcl^»»il)iEfiTQRET=0{Clyr. 
S4 5~S4 7'vjttf. 
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[0 06 1 ] S4 5-C». glJ;b-^>{Ccfc»3igsS3n-C 

l^-5>^m$lj®©/c*©«*^a];bt <^)?:KiAtfo S4 

A**«Dr> @S^HJ:tt<i)d*aimf 5. 
t«<)d= t</>xA«/) 

1 S. 

[0062] Ti=Tpxt<*dxKc« + Ts 
c:©±^K:ur?||SE3n/cM*4i«*tST i «^^cDUi? lo 

[0063] ^•(D^©^jA:NF»!SI»^U-5^>«til4(C J: 

ei^W (REF- J OB) -Ctf 5 J:^«:L^:fe©-C> H 

2 ~m4 (Dlliffe«?!l{C>pf L-r j^S^Pfi*«<Dflgi* h 
i'ffll&BcOSgLtl^SltciPltelSIWetf ^J:^{cf Sci 20 

[0064] '^XV:.. m 1 ~l»4CD|Q6t^©J: ^tcjWfi 
««©aic?:B#raig)»! ( 1 0 m s - J O B ) "Ctf 

(REF-JOB) rtf^ti^i©. tffii«:oi>t:a-< 

6. IH^I^JW (REF-JOB) ©vSI»-C», 0II^«4 
»l§i©ti^s {^"yly^ni 8 0* ^©SJ|l-'<JUXft-^R 
EF©Jl»i». i>-:?>0iBa[«K:. iX©.*:^«:%5. 

[0 06 5] 

1000rpm---30ms 30 

3 0 0 0 r pm • • • 10ms 
SOOOrpm--- 6ms 
eOOOrpm--* 5ms 

m-oX. 3 0 0 0 r p mJli(±-e«. lOms-JOBi 

\mi>x. mn.-^mfim.< u*). eooorp mt?». 

1 0ms - J OB©2S©«»*<^i!5:«3> Gfm. 8 

[0066] cotctb. m 1 ~»4©j|jfiwt?w. mw- 
■m<o{&m<Dtc!^, mnmrnmoymn^mmmm ( i o 

ms-JOB) -Ctf ^i^KL/Tl^^o BfKPIftiOjllfit 40 

-c«>fi!t@««gB#©jt&gi4j!»^a%t>nfti»ffli«> -xo^m 
*ixib^. immi(o^m < 1 2 o o r p m&rm 
m -cc*. mmmm (ref- j ob) -ch-ib^^ttiES 

*va»L/r*^6. !8S*4«*f S-e©m(c l O m s - J O B 
[0 06 7 ] ±ie©lHlK^«±©i^-f B$rai5|«! 

(loms-joB)-ch )i^m]£M<omnmmm'^<o 
5ife*tf 5 fc*. 1 0 m s »©*w«seir # . as. 
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». +^^j:S«Ji5P*stftonS. HtcSl 6RCXai 7*M 
QRET. P I PER) ©«gt«REF- J OB-C, ^ 

mmsim^<om.mt 1 0 m s - j obv^t ■ytcm-^. 
nmmmit. REF-cwiEa (tqret) =s:mw-L. 

ffiiEfi^REFitM©j^JI«cS»^Sli--5Ci*Jt?t 
^. fiRB«S^B*». REF-CttiES (P I PER) 

$-C©P^«C 1 S« 1 0 m s - J O B*5A-5.©t?> 

i^mmmm t mmic .ref m.^(mmK.miESi^Ki^ 

[0068]J:o-C. T-r K-'HillS^«l«J^©ffi0fe^ 

mxit, fixn. iftst,>-rn©ja^-cib, mm<Diy:^^^> 

1iiEa(TQRET, P I PE R) ©?gSC»RE F - J 
OB-C, *Sif4i«*fS'^©iSS(l« 10ms-JOBt??fo 

fcm-^. mmmmmiit. REFt?»iiES (tqret) 

3-f±.&fcJ!&. liiES^REFiaf^CjS^CCJSSt^ttiC 

[006 9] miimmt. r e F-cffliEs (pipe 

R) ^^WT^^K C<Dmmmi^XitREFi)^ibm^m 
*f-'^•;^;^*t?©ra^c 1S«> 1 0 m s - J OB*SA6^j:l* 
m^ifi$> *) . C ©tS^tCttlf iEa»l#« 2 H a©*R«5K: 

«|B#©J»^iJ;b«iL.-C> ffliEfii©Jgli!fc$n2.3f'f 5>y 

«. REF-JOB -COjUSA^^^fSi^-C # . 

[ 0 0 7 0 ] s/c. i(^r-Y ^ )\^mmm.mirc(oniE^-» 

<EiB^rai3|J8r3*l5t? trtitf+^iQ: fe©3W^ < . Sift ^» 
-/ ^>ir<owmt.r A KJHH^^MHiliibi^b-C^nti 
<i:'2x'eT-C»J&C»/ca&. 1 0 m s S{CffliEfii*ij5!ft§n 

n«ttiiffiT©w®B^j:i>. j;-?t:. ^^r-^ F^miKtfc 
(!Kgi->-rn©Ji^-rfc+^3>j&u;^'J<>^-ch;ui?*B 

[0 07 1 ] CtltC^fL. Il5©|^«a|©ia^©3a*?: 
01 8{cj;()ijiBJ-r.S. ?ll»t^m©tB:^*5+^«:iS(,^i© 
^fctt. ttJESTORET. jg^f^iaWST i ifcREF 
t?SI»?:tf5. ^jl«il^©«Rif4S©liiE«. 
KJ©.^JcB#«91«iEffl t WmC^K REF itlS©j^«S«:S 

[0 07 2] j:-5-c. ±xcmmmmx. mm 
i>-rn©JS^'Cfc+^^cw;^5j<>;^-c 
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C 0 0 7 3 ] S 2 0 1 -C^j2cfi*^S*^**"JSL/, 
CD«^«. S 2 0 2 'C^>'^•^f - >*^tr. -e . 
S2 0 3rhJUi'iiES*W0*^S*^?:#iJ^L/, WO© 
1«^CC. S 2 0 4-r h JUi'ffliES*f^igjtll#ra?:i«» 

cn{C«-:Jt»-CS 2 0 5t? h^Ui-ffliES*^*?!?® 
■r-5. 02 0«xT3>ONicJ:?, hflfmiEm^ ( h 

[0 07 4] S2 1 lt?xr=»>0N3!)>5*'?r*iJSU. 

xT=i>oN©ii^». s 2 1 2■coN^aiS3affi^r^*^^l 

#L.> cn{ca-:5(,^t:S2 1 S-ChJU'ffliES*^*^^ 
fit-r-S. xr3>OFF©tB^«. S2 13rO 

F F 'imMmm i^nb, s214-coff im^mrs 
rt*>s*i**ijSL. oFF^^mmiH<Dm-^it. of 

CO 0 7 5 ] 02 1 itm^^^'J h hJl'i' 20 

+ -h-C*S. S 2 2 1 ■C*^:^; 5» h y *-'-?-B#*>5*> 

**|JSL/. *^N'-ffij©*i^(c s 2 2 2 -e 

ja^H«:illSfr-5. -e- L/T, S 2 2 3 -C >; ;*7>'n--^^ 

[00761022 tt*fSi^:^Wjft (SCJfS*SSJ:b t 
*^^) h-C*^. S3 0 1-C 

fl: (x>y>|5||E^. Jjci'^^jity, S3 

^^^^i^ (FMAPCH) (OmW'&n'i. 
[0077] S303-r». FMAPCH= 03&>5*i* 
flJ^L, YESOJS^CC^ S3 0 4-C> 
V y :7"4#Mbr, i>i»|5II5f»N e (rpm) Siy^SIS 
hJUi'tTeCkflm) S^^Stt t **^-r5. 

FMAPCH?:0©«-^«, S 3 0 5-C. FMAPCH 
= 1 *>5*^5r*lJSb, YE SCDlt^fC. S 3 0 e-C. ±^ 40 
»'J->ffl-7-:'7'4#|gb-r. i>y>Ilitol^Ne(rp 
m) SiDtglR h t T e (kcm) J: *) . S^^fiit t 4> 

[0 0 7 8 ] FMAPCH?: 1 ©Ji^«. S30 7-C. 
fiSIS';->ffl'7-y7'*#M0-r. x>S^>iaiS^N e Cr 
pm) R<y>'S^ h t T e Ckgm) J: > S^^fiib t 4> 
^r^Sf'S, 02 3{<:«:^{*SlJtai®i>at^.-7Jl/7a 
-^^-f- hO— ^^^^brii-S. :^7'2'7'a-C. 10m 
s - J O B *f)©Wtl4*iJ5e 1/ . 0 ©JS^tC :^ 
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Hi b . ;^ f- d ■vm:^!^.'X^MA D V m a p 4?||gL 
b, ;^7^ .y7-e-C»:$:^aJ:bt </>^g!3eb. •;'7'd 

[0 07 9]—:^, 1 Oms - J OB©^i^jteL'©J©^ 
{*. :^f-yy'g-C. R E F - J O B ©^iK)© WM€r*lJS 

L-. ^*\jwo©is^«:;^f-»-'7'h. i ^:j|^f■rs. -ntt 

;<f^y:^h-Ch;ui'ffliEfiP I PER^iSgcb. 
[0M©jS«^^i$i^} 

[01] 2|s:||Bj©«fiS*^-riitB:^ a i' 0 
[02] 3t:^?9©IISfi©— J^SS*7r;-r > s^>©'>;!; 

7-A0 

[03] mi (Dmmm<D h -lu ffliE»vii»-'u- 5^ > © 

[04] mi <ommm<o!^j<.mfm»}\^--^><oy □ 

[05] mi <Dmmm(ojmm9mmm.}\^-'^><oy 

[06] » 2 ©j|Ji«»l© h i'ffliEfiva^.'l^- 9=->© 

[07] gr2©l6Sfi09©h;l'i'7^-7>F4(|®©yn^» 

^^0 

[08 ] m3<Dmmm<D \-}i'i'miEmm»fv-^><D 

[09] ^3 <Dmmm<Dimmm&mn.}\^-^><Dy 

[010] m4 (ommmco V)v^ msEjmm-)^- =f- >© 

[011] »5©|yfi«f!I©h-'U^'ffliEa?ll#-'l'-9^>© 
[012] HI ©^ife^©]S^gj^0f!l?:^-r0 

[013] l^2©lSiS«?iJ©jc;;gjg?ff$«ai4^n-r0 
[014] m 3 ©siife^©jrv§jgfl50!i*^-r 0 
[015] mAdymsfm^wm^fhtm 

[016] j^*4i«*f«^raisl»!jll^©i^ffl*^-r0 

[017] Mi4«*faB*rapiJWiii#©i'^ffl*^^0 
[018] wmi^wmmvmm- imhcy^m) <n> 

[019] ^(CJ;S h^U5'MiES^JU-5^>©7a- 
5=- + - f- 

[020] iraVONtCfci h;b*'«iES*>l'-9^> 
©70-^-f- h 

[021] imtiv h U*/>--{cJ:5 V}\^i>mtW^)\y 
-?->©7a-?^f- h 

[022] j^3S*^^^-'l'-5^>©:7a-?f-h 

[023] *IJ®^^^©i>x^>7>'U>'n-5^ + -h 

[024] hJl/i'tiiES-.^Jcl^WliiES^^T^-^-'l' 
*^-r0 

[025] hJUi'ffliEfi-»3Si:tffiiEIKgiS'?— r^JL-* 
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[026] m^!^j<^m-7v:f^7jk-rM 

1 x>j;'> 



(10) 

5 immm^ 

* 20 n> fa— jUa— > 
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imi] 



(A) 



(B) 



(11) 



Itra^P 11-720 



m3] 




m4} 



S11 



S12 



S13 



814 



(ref- job) 



(ADVmap) Miih^ 



(TQRET) gSiX^ 



(ADV=ADVinap+ TQRET) 



-tr 



Q END ^ 



S21 



S22 



S23 



S24 



825 



S 1 



S 2 



S 3 



(ref- job) 

i 



(PIPER) gtg 
I 



< 



S < J^Sl or REd 



S 5 



S 6 



> 



(PIPER->TQRET|5»t) 



PI PER- 100 (%) 



> 




S 7 


TQRET =0 



^ END ^ 



19] 



^ Om»— job ) start ) 



S201 



(PIPER) s%a.i» 

1 



S202 



(PlPER—A ^^fft) 

1 



I 



S203 ^ h/U^^jEg^^ ^;>-NO^ 
i YES 



(Ti) ;r 



S204 



S205 



(12) 
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m2 1 ] 



REP- JOBj 



S31 



S32 



S33 



S34 



S35 



S36 



(PIPER) 



S37 



1«S or liKB 



8 38 



8 39 



(PIPER—TQRET^jjl) 



PIPER=100 (%) 



8221 



S222 



8 223 



8224 



r S T ART J 
i 

1 YES 



NO 



< 



> 




840 


TQRET==0 



^ END 



w 



[g|24] [@25] 




+ o — 1* 1 ^ 

(fiA) TQRET (SA) <M-i/) A* (Uir^) 



i^mW- 1 1 -72033 



m8] 



126] 



S 1 • 



^EF- job) 
i 



S2' h;K^MaEfi^;k5j>CPIPERAD) 

^stfc»(pipERMR) mm 



S 3 



S 4 



S 5 



S 6 



i^s or mm 



> 



(P I PERAD-^TQRET^lft) 




PIPERAD = 100(%) 


S 7 


TORET=0 




. 1 






S21 



M 0ms- J Om 



C ) 



S301 







S3D2 



S22' h;u^tSjE5;ieir 

(P I PER=P I PERAD+P I PERMR- 100 (») ) 



I 



< 



FMAPCH 



S23 



S24 



S25 



(PIPER— A<f>Sg^) 
A 



3304 



X 



(Ti) 

X 

^ END ^ 



NO 



122] 



YES 



S305 



< 



FMAPCH»1 



> 



NO 



S308 


YES 


Bl 




1 OlKi 1 1 






(15) 
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10] 



S31 



S32 



S33 



S34 



mEF- job) 
X 



S35' h^U-^ffijESj^^ii^J-CPIPERAD) 

X - 



S36 



S37 



< 



las or Ren 



S38' 



S39' 



> 



(PIPERAD->TQRETl£^ 

X 



PIPERAD = 100 (%) 







S40 


TQRET=0 



(16) 



m^W- 1 1 -72033 



[@1 1 ] 



S 1 



S 2 



S 3 



S 4 



S41 



(ref- job) 

i 



(PIPER) atg 
i 



< 



or fiES 



> 



(PiPER-^TQRETlStfe) 







S43 


(PIPER— A^SEft) 



S42 



S45 



S46 



S47 



(t0d = t<^ X A 



(Ti) 

^ END ^ 



A 1 


S44 


TORET 








1 


< ^ — 

f 









(17) 



mm^ 11-72033 



mi2] 



111 



TTJRET 



-[des3 



-CI) 




•[dec] 



[@1 4] 



Tit 

W-F 

SJbitlDO - 
9-> 




-OH 




TFrtyX 

W-F 

1-y 



-Cdeg] 



#ia¥i 1 



mi 3] 





11-72033 



[015] 



[No] 




Ideg] 



9-> 



1 XjA*^ j 

— 1 

1 
1 
1 


1 


■ 








- 















1 
1 





-mi 



-DO 



[|S20] 



^ S T A 



S21 



S212 



START 
T 

J1T=I >0 N 

i yes' 



S215 







< 




mm 







S213 


OFF^ 



S214 



YES 



X 3fS 



F 

NO 



> 



(20) 
[017 1 



1 1 -72033 




C2) 



^mW- 1 1 -72033 



[023] 



YES 



I 



C ) 



<REF-JOB^*^^ 



NO 




(sDint.a.* mmz-^ Fl 

F 0 2 D 43/00 3 0 1 F 0 2 D 43/00 3 0 1 B 

3 0 1 E 
3 0 1 K 

F02P 5/15 F0 2P 5/15 B 



